New formulae are obtained for the energy of K.N. b.h.'s that point out a gravitomagnetic energy effect. The results are valid for slowly or rapidly rotating black-holes. The expression of the energy density of Kerr-Newman back-holes in the slow rotation case, is obtained afterwards, and shown to be essentially positive.
There are pretty standard pseudotensor calculations presented in the book by Adler et al. (1) .The most general black hole is characterized by mass M, electric charge Q and rotational parameter "a" and is given by Kerr-Newman's metric, where in quasi-Cartesian form, is given by:
and
The energy-momentum quadrivector P µ , the energy-tensor T V µ and the energymomentum pseudo-tensor of the gravitational field t V µ obey the following relations:
After a lengthy calculation, we find:
a̺ arctgh a ̺ (9) P 1 = P 2 = P 3 = 0 (10)
By considering an expansion of the arctgh( a ̺ ) function, in terms of increasing powers of the parameter "a", and by neglecting terms a 3 ≃ a 4 ≃ .... ≃ 0, we find the energy of a slowly rotating Kerr-Newman black-hole,
where ̺ → R; this can be seen because the defining equation for ̺ is:
We can interpret the terms Q 2 a 2 3R 3 and M 2 a 2 3R 3 as the magnetic and gravitomagnetic energies caused by rotation. Virbhadra (2) noticed the first of these effects in the year 1990, but since then it seems that he failed to recognize the existence of the gravitomagnetic energy due to M, on an equal footing.
Furthermore, we can, from relation (11), find the energy density associated with the black-hole:
As expected, the energy density is essentially positive, so it obeys the weak energy condition.
